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Enclosed please find the subject document for your review and approval. This document was
prepared utilizing U.S. Environmental Protection Agency guidance in conjunction with statutory
requirements. The U.S. Department of Energy (DOE) evaluated each of the sites using the
following questions:

e Isthe remedy functioning as intended by decision documents?

e Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives used at the time of the remedy selection still valid?

e Has any other information come to light that could call into question the
protectiveness of the remedy?

DOE’s evaluation included site visits for observing performance and reviewing the appropriate
monitoring data for compliance with the performance requirements outlined in the decision
documents. As determined by the CERCLA Five-Year Review document, the response actions
are functioning as intended.
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CERTIFICATION

Document Identification: Five-Year Review for Remedial Actions at the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky
(DOE/LX/07-0117&D1)

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons directly responsible for gathering the information, the information submitted is to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

Paducah Remediation Services LLC

/is%% 10/19Lo0a &

Ttacey Duncan, Environmental Restoration/ Date Signed
Environmental Monitoring Director

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons directly responsible for gathering the information, the information submitted is to the best
of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.

US.D eyt of Energy (DOE)

n/l‘ié«

ReMd 'Kner‘r, Paducah Site Lead Date Signed




Figure 16.1. C-405 Incinerator Before Demolition

Figure 16.2. C-405 After Demolition
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16.4 TECHNICAL ASSESSMENT

16.4.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents?

The demolition and disposal of C-405 Incinerator met all remedial action objectives for removal in
compliance with the RAWP. Upon completion of the demolition, verification of the removal action was

performed to ensure compliance with the RAWP.

16.4.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and RAOs Used
at the Time of the Remedy Selection Still Valid?

Yes. The assumptions made which led to the remedy selection still are valid.

16.4.3 Question C: Has Any Other Information Come to Light That Could Call into Question the
Protectiveness of the Remedy?

No other information has come to light that would change the selected remedy.

16.4.4 Technical Assessment Summary

The remedy selected for the C-405 Incinerator remains protective of human health and the environment.
The remedial action objectives were met upon successfully demolishing the building and appropriately
dispositioning all waste.

16.5 ISSUES

None.
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17. C-400 ELECTRICAL RESISTANCE HEATING

Unlike most of the projects described in this Five-Year Review, this project currently is underway.
Section XXX of the PGDP FFA has the following requirement:

For OU RAs which started after the most recent Five-Year Review, the level of the review
shall be commensurate to the completeness of the RA and the quantity of operation and
maintenance data collected.

Because this project currently is underway, the full evaluation normally included in a Five-Year Review is
not applicable. Instead, this section presents a description of the project and its progress to date.

Cleaning and degreasing operations took place in the C-400 Cleaning Building for several years prior to
1993, when use of TCE as a solvent ceased. These operations resulted in an accumulation of dense
nonaqueous-phase liquid (DNAPL) just outside the south end of the building. This TCE has dispersed by
local groundwater movement to form the Northwest and Northeast Plumes discussed in previous sections
of this report. In order to address the TCE in place near the south end of the C-400 Building, a response
action comprised of electrical resistance heating (ERH) will be implemented.

17.1 REMEDY SELECTION AND IMPLEMENTATION TO DATE

The C-400 ERH includes the design, installation, operation, and subsequent decommissioning of an ERH
system to heat discrete (vertical and horizontal) intervals of the subsurface source zone resulting in
volatilization, removal, and recovery of VOCs from the C-400 treatment area. The remediation goal for
this interim action, as documented in the ROD (DOE 2005c¢), is to operate the ERH system until
monitoring indicates that heating has stabilized in the subsurface and that recovery of TCE, as measured
in the recovered vapor, diminishes to a point at which the recovery rate is constant (i.e., recovery is
asymptotic). The ROD directs that remedial action design documents include the requirements and
approach that will enable determination of asymptosis and heating stabilization, providing criteria to stop
operation of the ERH system. These design documents have been prepared and currently are undergoing
review under the FFA process. Once approval has been received, the installation of the ERH system will
begin.

The following are the major components of the selected remedy:

e A remedial design support investigation (RDSI) to delineate further the areal and vertical extent of the
contamination in the C-400 Cleaning Building area to optimize design of the remedial system;

e Removal and treatment of TCE and other VOCs from the contaminant source zone in the UCRS and
RGA at the C-400 Cleaning Building area using ERH;

e Implementation, maintenance, enforcing, and reporting of LUCs on the C-400 Cleaning Building
area; and

e Continuation of groundwater monitoring of the free-phase DNAPL and dissolved-phase plumes
because some contamination will remain in place following the IRAs.
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The ERH technology consists of installing electrodes in the subsurface, energizing them, and heating the
subsurface to volatilize contaminants in the groundwater and soil. The volatilized contaminants are
captured by aboveground equipment and processed for disposal as hazardous waste.

The response action selected in the ROD for the TCE and other VOCs found at the C-400 Cleaning
Building area is necessary to protect public health and the environment from hazardous substances,
pollutants, or contaminants that may present an unacceptable risk to human health and the environment.
The selected remedy as identified in the ROD consists of volatilization and removal of TCE and other
VOCs by application of ERH.

The primary objectives in the ROD are as follows:

e Reduce exposure to contaminated groundwater by reducing the source concentrations of TCE and
other VOCs in the RGA in the C-400 Cleaning Building are, thereby reducing the migration of these
contaminants to off-site points of exposure )POE);

e Prevent exposure to contaminated groundwater by on-site industrial workers through institutional
controls (e.g., excavation/penetrations permit program); and

e Reduce contamination comprised of TCE and other VOCs found in UCRS soil in the C-400 Cleaning
Building area to minimize the migration of these contaminants to TGA groundwater and to off-site
POE.

The RDSI, conducted in accordance with Remedial Design Support Investigation Characterization Plan
for the Interim Remedial Action for the Volatile Organic Compound Contamination at the C-400
Cleaning Building at the Paducah Gaseous Diffusion Plant, Paducah Kentucky (DOE 2005d), was
completed in August 2006 using membrane interface probe (MIP) technology. MIP technology collected
soil conductivity profiles and VOC data from the UCRS, the RGA, and the McNairy with minimal
generation of investigation-derived waste. Soil conductivity logs of each boring were used to determine
lithology. When the conductivity indicated that the probe entered the McNairy, the boring was considered
complete. The DNAPL source zone delineated during the RDSI, coupled with data from previous
investigations, has been assessed to delineate the areas of high TCE concentration more accurately,
thereby allowing the design team to optimize placement of ERH electrodes, vapor recovery wells, and
other subsurface components.

The Remedial Design Report, Certified for Construction Design Drawings and Technical Specifications
Package, for the Groundwater Operable Unit for the Volatile Organic Compound Contamination at the
C-400 Cleaning Building at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2008c) has
been prepared for the C-400 Cleaning Building IRA in accordance with CERCLA.

The ROD also incorporates LUCs as a component of the selected remedy. The MOA among DOE, EPA,
and the Commonwealth of Kentucky establishes and implements a Land Use Control Assurance Plan
(LUCAP) for the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (DOE 2000d). The LUCAP is
applicable when LUCs are selected as part of a remedial action being taken (EPA 2000). The PGDP
LUCAP specifies that a unit-specific LUCIP will be developed as a component of the post-ROD
documentation for each waste unit that requires LUCs as part of the corrective measure/remedial action
selected on or after the effective date of the MOA. In compliance with an agreement among Paducah FFA
parties, the C-400 LUCIP is appended to the Remedial Design Report (DOE 2008c).
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17.2 ISSUES

None.
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18. C-410 INFRASTRUCTURE REMOVAL

The C-410 Feed Plant D&D project, like the C-400 ERH Project, currently is underway. The PGDP FFA
requires that project like this be included in Five-Year Reviews with summaries of activities consistent
with the progress of the project up to the date of the review. Also like the C-400 ERH project, the entire
five year evaluation is not included.

The C-410 Complex received uranium oxide and converted it in successive steps to uranium tetrafluoride
and then to uranium hexafluoride for use as feed material for the diffusion cascade process. The primary
feed operations of the C-410 Complex were shut down in 1977. Fluorine production continued until 1994,
Other activities (such as electrical shop, valve rebuilding, and computer maintenance) were conducted in
the complex until 1994 after the 1977 shutdown. No further uses of the areas addressed by this removal
action have been identified.

18.1 REMEDY SELECTION AND IMPLEMENTATION TO DATE

The potential for, or threat of, release into the environment of a hazardous substance, pollutant, or
contaminant is due to the presence of uranium, asbestos, and other materials that remain throughout the
facility and from other materials that have been stored in the facility. The major radiological COCs in the
C-410 Complex are uranium and the associated daughter products. Other materials used extensively in the
complex include asbestos-containing materials, PCBs, refrigerants, fluorine, hydrogen fluoride, and
various metals. The risk to workers and the public is due to the potential for contaminant migration and
catastrophic releases.

The scope of the C-410 Infrastructure removal includes the following:

e Characterization of the waste/materials in the buildings to determine safety and health requirements
and to demonstrate compliance with disposal facility criteria;

e Abatement of hazardous material;
e Removal of infrastructure equipment, piping, and stored materials;

e Reuse and recycle of selected materials, if feasible and cost-effective, consistent with DOE policy and
in compliance with applicable federal and Commonwealth of Kentucky requirements; and

e Disposal of waste in appropriate on-site or off-site facilities.

The RAOs for this project are as follows:

e Remove the materials causing the highest potential risks (e.g., transferable radioactive materials,
asbestos, and other hazardous materials such as PCBs), thereby significantly reducing the risk to
current employees and potential off-site receptors in the event of building failure or further

degradation to levels within the CERCLA risk range and in compliance with ARARs.

e Reduce the potential for public worker, and environmental exposure to radioactive and hazardous
substances caused by potential uncontrolled release from the buildings.
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e Remove the infrastructure from the C-410 Complex buildings in preparation for future final cleanup
decision-making for the remediation of the building structure and environmental media.

This action will be considered complete when the infrastructure and stored materials in C-410 addressed
by this action are physically removed, and treatment, storage, reuse or recycle and disposal of materials
are complete. At that point, the removal action objectives are achieved.

Major accomplishments to date of the C-410 Infrastructure Removal Project include the following:

e Abated asbestos throughout the eastern portion of the complex;

e Initiated opening of piping systems and removing residual fluorine and hydrogen fluoride;

e Recycled fluorine cells by removing PCB paints them transferring them to a radiologically
contaminated waste recycler;

e Removed and disposed of the Hydrogen Tank Farm;

e Completed equipment removal and decontamination of the extreme western end of the building, then
established a boundary control station in that area. This area provides a location for workers don and
doff personal protective equipment when entering and exiting the building and an area to monitor out
when leaving the work area;

e Disposed of the following approximate quantities and types of waste. Until April 2006, wastes were

tracked by weight; after April 2006, wastes have been tracked by volume.

From start of project through April 2006

Waste Type Weight, Ibs
Sanitary waste 132,960
LLW 899,367
PCB-bulk-product waste, LLW 378,786
Recycle 581,070

From April 2006 through December 2007

3

Waste Type Volume, ft
Asbestos-containing material (ACM) 90
LLW 2,576
LLW/ACM 180
LLW/PCB 95,867
LLW/PCB/ACM 4,590

18.2 ISSUES

None.
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19. ISSUES

Issues identified during this Five-Year Review that currently are preventing the remedial action from
being protective, or as protective as it could be, are summarized in the tables below for each action.

19.1 NORTHWEST PLUME

Northwest Plume—Although the remedy remains protective, the action could be optimized by
ascertaining whether the high-concentration core of TCE of the Northwest Plume at the North Extraction
Well Field has migrated eastward of the capture zone of the well field.

19.2 NORTHEAST PLUME

None.

19.3 CYLINDER DROP TEST AREA OR LASAGNA™

None.

19.4 WATER POLICY

None.

19.5 NSDD SOURCE CONTROL

None.

19.6 NSDD SECTIONS 1 AND 2

None.

19.7 C-746-K LANDFILL

None.

19.8 FIRE TRAINING AREA

None.

19-1



19.9 SURFACE WATER INTERIM CORRECTIVE MEASURES

Signs were erected under the scope of another project. Although the message content between the signs
does not conflict with one other, an evaluation of the sign program is needed.

19.10 C-749 URANIUM BURIAL GROUND

None.

19.11 C-402 LIME HOUSE

None.

19.12 C-405 INCINERATOR

None.

19.13 GROUNDWATER OPERABLE UNIT—C-400 ELECTRICAL RESISTANCE HEATING

None.

19.14 DECONTAMINATION AND DECOMMISSIONING OPERABLE UNIT—C-410
INFRASTRUCTURE REMOVAL

None.
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20. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Based upon the issues for each remedial action, listed previously, Table 20.1 identifies recommendations

and follow-up actions.

Table 20.1. Recommendations and Follow-up Actions

Issue

Recommendations/Follow-up Actions

Northwest Plume (GWOU)

Although the remedy remains protective, the action could be
optimized by ascertaining whether the high-concentration core
of TCE of the Northwest Plume at the North Extraction Well
Field has migrated eastward of the capture zone of the well
field.

Evaluate preferential pumping of high-
concentration wells. Assess contaminant trends at
the current locations of the core of the
downgradient plume.

NSDD Section 1 and 2

Not Applicable.

Perform a residual risk calculation to determine if
the remedy can be optimized (e.g., risks are at a
level that would support modification of
institutional controls and/or cessation of five-year
reviews).

Surface Water Interim Corrective Measures

Signs were erected under the scope of another project.
Although the message content between the signs does not
conflict with each other, an evaluation of the sign program is

needed.

DOE = U.S Department of Energy

EPA = U.S. Environmental Protection Agency

EW = extraction well

IRA = interim remedial action

KDWM = Kentucky Division of Waste Management
MW = monitoring wells

NSDD = North-South Diversion Ditch

Evaluate whether ICM signs should be removed or
replaced with new signs with language approved
for the Environmental Indicator signs.

As the lead agency, DOE is responsible for implementing these recommendations. EPA and the

Commonwealth of Kentucky will provide oversight. DOE will

interface with EPA and the

Commonwealth of Kentucky, as necessary, to implement these recommendations.
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21. PROTECTIVENESS STATEMENTS

21.1 NORTHWEST PLUME

The remedy for the Northwest Plume is protective of human health and the environment. Exposure
pathways that could result in unacceptable risk are being controlled.

21.2 NORTHEAST PLUME

The remedy for the Northeast Plume is protective of human health and the environment. Exposure
pathways that could result in unacceptable risk are being controlled.

21.3 WATER POLICY

The remedy for the Water Policy box currently protects human health and the environment by
institutional controls; however, additional actions under the dissolved-phase plume need to be evaluated
for long-term protection.

21.4 SURFACE WATER INTERIM CORRECTIVE MEASURES

The remedy for the surface water interim corrective measures currently protects human health and the
environment by institutional controls; however, additional actions under the SWOU need to be evaluated
for long-term protection.

21.5 PROJECTS UNDER CONSTRUCTION

21.5.1 GWOU C-400 Electrical Resistance Heating

The GWOU at C-400 is under construction. The remedy at C-400 involving ERH is expected to be
protective of human health and the environment upon completion; in the interim, exposure pathways that
could result in unacceptable risks are being controlled.

21.5.2 D&D OU C-410 Infrastructure Removal

The D&D of C-410 is in the preliminary stages. The non-time-critical removal action of C-410 is
expected to be protective of human health and the environment upon completion, and, in the interim,
exposure pathways that could result in unacceptable risks are being controlled.

21.6 REMAINDER OF PROJECTS

The remedies for the following projects are protective of human health and the environment. Exposure
pathways that could result in unacceptable risk are being controlled.
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Cylinder Drop Test Area or Lasagna'
NSDD Source Control

NSDD Sections 1 and 2

C-746-K Landfill

Fire Training Area

C-749 Uranium Burial Ground

C-402 Lime House

C-405 Incinerator
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22. NEXT REVIEW

The next Five-Year Review for PGDP is required five years from the date that this review is approved by
the FFA parties. All remedial actions discussed within this text, in addition to any new actions initiated or
completed within the next five years, will be included in that review.
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23. FIVE-YEAR REVIEW PROCESS

23.1 ADMINISTRATIVE COMPONENTS

DOE’s environmental remediation subcontractor performed this Five-Year Review. The reviews were
conducted during January through March 2008. Components of this review are as follows:

Document review

Data review

Site inspection

Interviews of personnel responsible for specific aspects of some of the response actions
Five-Year Review Report development and review

23.2 COMMUNITY NOTIFICATION AND INVOLVEMENT

Community involvement at the site is handled primarily in conjunction with the CAB. The CAB meets
monthly to discuss many aspects of environmental restoration efforts at PGDP. The site inspections that
are referenced throughout this document are AR documents; therefore, copies are available to the public.
These copies, along with copies of other AR decision documents, are kept at the Environmental
Information Center (EIC). The EIC is open to the public during regular business hours.

23.3 DOCUMENT REVIEW

This activity consisted of a review of relevant documents to the remedial action of each of the units and
the previous Five-Year Reviews. This was conducted during January through March 2008. These
documents are included as references in Chapter 24.

23.4 DATA REVIEW

Groundwater, surface water, and sediment samples are collected routinely at PGDP to assess
environmental conditions. These data are stored in Paducah’s Oak Ridge Environmental Information
System (Paducah OREIS). Data were downloaded for review from Paducah OREIS throughout the review
process.

23.5 SITE INSPECTIONS

Inspections were conducted at each of the response action sites, except for those currently underway, in
March 2008. Results of the inspections are discussed in each of the technical assessment subsections.

23.6 INTERVIEWS

Interviews were conducted during March 2008 with various personnel connected to some of the response

actions. Specifically, the Operating Engineer of the Northwest and Northeast Plumes treatment systems
provided information on operation and maintenance of those systems, and the DOE Portsmouth/Paducah
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Project Office health physicist provided information on the radioisotopic inventory of the C-746-U
Landfill.
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